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® Detent structure for an automatic transmission system. 



@ A detent structure for a hydraulic automatic 
transmission system. In which a control shaft (8) 
rotatabiy supported by a casing (1) of the automatic 
transmission system carries a detent cam plate (14) 
integrally attached thereto and radially extending 
therefrom. The free end of the detent cam plate is 
provided with a cam profile (14a) defining a plurality 
of depressions corresponding to different shift posi- 
tions of the automatic transmission system in 
cooperation with a cam follower (17) urged against 
the cam profile by a tension coil spring (20) extend- 
ing across the control shaft and a detent arm (15) 
carrying the cam follower. Therefore, no extra radial 
load is applied to the opening of the transmission 
casing rotatabiy supporting the control shaft, and, 
therefore, the force required to rotate the control 
shaft Is not affected by the force urging the cam 
follower against the cam profile of the detent cam 
plate securely attached to the control shaft. 



Fig.l 
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TECHNICAL FIELD 

The present invention relates to a detent struc- 
ture for a hydraulic automatic transmission system 
having a control shaft rotatably supported by the 
casing of the automatic transmission system in a 
broad sense such as the transmission case, the 
torque converter case or the valve body, and 
adapted to be actuated by a shift lever to operate a 
manual valve for the shift control of the automatic 
transmission system. 

BACKGROUND OF THE INVENTION 

Conventionally, various kinds of motor vehicles 
are equipped with automatic transmission systems 
which allow the operator of the vehicle to shift the 
transmission gears without operating the clutch, 
and such an automatic transmission system com- 
prising a torque converter, a multi-disk clutch and a 
gear train is typically controlled by hydraulic pres- 
sure. 

Such a transmission system is typically 
equip^d with a manual valve for controlling hy- 
draulic pressure for manual shifting, and a control 
shaft rotatably supported by the casing or other 
fixed part of the transmission system and rotated 
by the operation of the shift lever so as to operate 
the manual valve. Further, to the control shaft is 
integrally attached a detent cam plate having a 
cam surface including depressions corresponding 
to different shift positions of the shift lever on its 
free end, and the manual valve and the control 
shaft are accurately positioned according to each 
selected shift posrtion by urging a cam follower 
member such as a roller against this cam surface 
with a spring member. 

Japanese patent laid open publication No. 60- 
94858 discloses such a detent cam plate 24 integ- 
rally secured to a control shaft 22, and a sheet 
spring 25 urging a cam follower consisting of a 
roller 26 against a wavy cam surface 24a through 
24 defined along an edge of the detent cam plate 
24. Japanese utility model laid open publication 
No. 1-87417 discloses a similar structure which 
however employs a compression coil spring 15 to 
urge a cam follower against the cam profile of the 
detent cam plate 8. 

However, according to such prior detent struc- 
tures, the spring force urging the cam follower 
against the cam profile of the detent cam plate is 
transmitted to the control shaft, and this force is 
counter-acted by a radial force at an opening of the 
casing of the transmission system rotatably sup- 
porting the control shaft. Such a radial force at the 
load-bearing surface of the opening rotatably sup- 
porting the control shaft causes an increase in the 
resistance against the rotation of the control shaft, 



and, thereby, an increase in the force required to 
operate the shift level from the inftialty designed 
level. 

Further, when the spring member for urging 
5 the cam follower against the cam profile of the 
detent cam plate consists of a sheet spring. It is 
difficult to achieve an optimum spring force since 
the adjustment of the spring force requires a 
change to be made to the dimensions of the sheet 
10 spring. A coil spring allows easy adjustment of the 
spring force, but using a compression coil spring 
involves some complication of the structure and 
difficulty of the assembly work. 

75 BRIEF SUMMARY OF THE INVENTION 

In view of such problems of the prior art, a 
primary object of the present invention Is to pro- 
vide a detent structure for an automatic transmis- 

20 sion system which would not cause an increase in 
radial load on the load-bearing surface of the open- 
ing of the transmission casing or other fixed part of 
the transmission system rotatably supporting the 
control shaft carrying a detent cam plate for pro- 

25 ducing a force for elasticalty retaining the control 
shaft at each of the positions corresponding to 
different shift positions of the automatic transmis- 
sion system or, in other words, would not increase 
the force required to operate the shift lever. 

30 A second object of the present invention is to 

provide such a detent structure which simplifies the 
assembly work and the setting of the spring force. 

These and other objects of the present inven- 
tion can be accomplished by providing a detent 

35 structure for a hydraulic automatic transmission 
system, comprising: a control shaft rotatably sup- 
ported by a fixed part of the automatic transmission 
system; linkage means for transmitting an operat- 
ing movement of a shift lever to an angular move- 

40 ment of the control shaft; a detent cam plate integ- 
rally attached to and radially extending from the 
control shaft, a free end of the detent cam plate 
being provided with a cam profile defining a plural- 
ity of depressions corresponding to different shift 

45 positions of the automatic transmission system; a 
detent arm rotatably supported by a fixed part of 
the automatic transmission system and provided 
with a cam follower for engaging with the cam 
profile of the detent cam plate; and spring means 

50 such as a tension coil spring extending across the 
control shaft and the detent arm to urge the cam 
follower towards the cam profile. 

Since the spring force is applied between the 
cam follower or the detent cam plate and the 

55 control shaft, no extra radial load is applied to the 
opening supporting the control shaft, and, there- 
fore, the force required to rotate the control shaft is 
not affected by the force urging the cam follower 
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against the cam profile of the detent cam plate 
securely attached to the control shaft. Further, the 
spring means may consist of a simple tension coil 
spring which can be freely and readily adjusted so 
as to produce an optimum spring force. 

According to a preferred embodiment of the 
present invention, the detent arm is rotatably sup- 
ported by a pin passed through the casing of the 
automatic transmission system and a valve body 
attached thereto, and this pin can serve as a locat- 
ing pin for mounting the valve body on the auto- 
matic transmission system casing. Alternatively, 
depending on the particular structure of the auto- 
matic transmission system, this pin may be passed 
through two valve bodies securely attached to the 
automatic transmission system casing so as to 
serve as a locating pin between the two valve 
bodies. 

Further, the pin rotatably supporting the detent 
arm may engage with a planar part of an otherwise 
cylindrical valve element slldably received in the 
valve body so that the rotation of the valve element 
may be prevented by conveniently using the pivot 
pin for the detent arm. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Now the present invention is described in the 
following in terms of a preferred embodiment there- 
of with reference to the appended drawings, in 
which: 

Figure 1 is a fragmentary front view showing an 
automotive automatic transmission system to 
which the present invention is applied; 
Figure 2 is a sectional view taken along line ll-ll 
of Figure 1 ; 

Figure 3 is a perspective view of an essential 
part of Figure 1 ; and 

Figure 4 is an enlarged sectional view of the 
detent arm. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring to Figures 1 and 2, in the illustrated 
automatic transmission system, a part of a torque 
converter case 1 accommodating a torque con- 
verter not shown in the drawings is formed as an 
oil path body 1a having various oil passages de- 
fined on its outer surface. A main valve body 2 Is 
attached to this oil path body la in such a manner 
that various oil passages may be defined and com- 
municated as required between the oil path body 
1a and the main valve body 2. On the outer surface 
of the main valve body 2 are attached a secondary 
valve body 3a. and a servo valve body 3b one over 
the other in that order. The main valve body 2, the 
secondary valve body 3a and the servo valve body 



3b are covered by a transmission case 6. 

The main valve body 2 accommodates therein 
a manual valve element 4 forming a manual valve 
in cooperation with the main valve body 2 for 

5 selecting a shift position by acting upon a hydraulic 
circuit not shown In the drawings. The secondary 
valve body 3a likewise defines various valves 
therein, and the valve element 9 of only one of 
such valves is shown in Figure 2. The bore slidably 

10 receiving this valve element 9 is closed by a cylin- 
drical plug 9a which is in turn prevented from 
coming off by a pin 9b passed through the secon- 
dary valve body 3a. 

One end of the manual valve element 4 pro- 

76 jects from the main valve body 2, and its hooked 
end portion 4a is engaged with a free end of a 
transmission arm 5 via a pin 7 (Figure 3). The base 
end of the transmission arm 5 is fitted onto a 
control shaft 8 rotatably passed through the torque 

20 converter case 1 , and is secured against both axial 
and radial movements relative to the control shaft 
by a pin 10. The end of the control shaft 8 on the 
other side of the wall of the converter case 1 
integrally carries a lever 11 via a threaded bolt 12, 

25 and the free end of this lever 11 is functionally 
connected to a shift lever provided in the pas- 
senger compartment but not shown in the draw- 
ings. 

The base end of the transmission arm 5 is 

30 formed with a cylindrical extension 5a extending 
away from the wall of the torque converter case 1 , 
and a base end of a sector-shaped detent cam 
plate 14 is integrally attached to the cylindrical 
extension 5a by welding. Therefore, the control 

35 shaft 8, the transmission arm 5 and the detent cam 
plate 14 rotate integrally with each other. The free 
end of the detent cam plate 14 is provided with a 
wavy cam surface 14a to which a roller 17 of a 
detent arm 15 abuts as described hereinafter. A 

40 middle part of the detent cam plate 14 is provided 
with a through hole 14b so as to facilitate the 
positioning of the detent cam plate 1 4 when mount- 
ing it on the cylindrical extension 5a of the trans- 
mission arm 5. 

45 The base end of the detent arm 1 5 is rotatably 

supported between the main valve body 2 and the 
servo valve body 3 via a pin 16 which is fitted into 
the main valve body 2 at its one end and into the 
serve valve body 3a at its other end in such a 

50 manner that the swing shaft of the detent arm 15 
extends in parallel with the control shaft 8. As 
shown in Figure 3, this pin 16 also engages with a 
planar portion 4b of the manual valve element 4 so 
that the rotation of the manual valve element 4 may 

55 be restricted, and the proper communication be- 
tween the ports and oil passages of the main valve 
body 2 may be ensured. Optionally, as shown by 
the imaginary line 16' in Figure 3. the pin 16 may 
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also be passed into a registration liole provided in 
the oil patii body la so that the nnain valve body 2 
may be accurately positioned relative to the oil 
path body 1a. 

As illustrated in Figure 4 in enlarged scale, the 5 
free end of the detent arm 15 is bifurcated, and 
through holes 15a are passed through the bifur- 
cated ends. A roller 17 for engaging with the cam 
surface 14a of the detent cam plate 14 is rotatably 
supported in the through holes 15a via bearings 18 io 
so that the force required to rotate the detent cam 
plate 14 with the shift lever may be reduced. The 
roller 17 and the bearings 18 are prevented from 
coming off by crimping each end of the through 
holes 15a. A hook portion 15b is integrally provided is 
in a suitable location on the free end of the detent 
arm 15. and an end of a tension coil spring 20 is 
engaged with this hook portion 15b. The other end 
of the tension coil spring 20 Is engaged with the 
control shaft 8 Itself. Therefore, the detent arm 15 20 
is always urged toward the detent cam plate 14, 
and the roller 17 is always engaged with the cam 
surface 14a. The hook portion 15b has its edges 
rounded so that the associated end portion of the 
tension coil spring 20 may not be damaged by 25 
scraping. The tension coil spring 20 is surrounded 
by a rubber cover 21 so as to prevent undesirable 
vibration of the tension coil spring 20. 

Now the operation of this embodiment is de- 
scribed in the following. 30 

When the operator of the motor vehicle op- 
erates the shift lever, the manual valve element 4 is 
actuated by way of the lever 1 1 , the control shaft 8 
and the transmission arm 5, and the shifting of the 
gears takes place. The cam surface 14a of the 35 
detent cam plate 14 is provided with depressions 
according to different shift positions such as P 
(parking), R (reverse), N (neutral) and D (forward 
drive), and the manual valve element 4 can be held 
in each of the shift positions with a suitable retain- 40 
ing force which is produced by the roller 17 being 
urged into each of the depressions provided in the 
cam surface 14a of the detent cam plate 14 and 
transmitted thereto via the detent cam plate 1 4, the 
control shaft 8 and the transmission arm 5. This 45 
retaining force is also transmitted to the shift lever 
which is operated by the operator of the vehicle. 

Thus, according to the present invention, since 
no extra radial force is applied to the opening 
provided on the casing of the transmission system 50 
for rotatably supporting the control shaft, the force 
required to operate the shift lever would not be 
increased from the initially designed level. Further, 
by using a tension coil spring as the spring means, 
the freedom of design such as spatial layout is 55 
improved. In short, the present invention offers a 
significant advantage in this technical field. 

Although the present invention has been de- 



scribed In terms of a preferred embodiment there- 
of, it is obvious to a person skilled in the art that 
various alterations and modifications are possible 
without departing from the scope of the present 
invention which is set forth in the appended claims. 

Claims 

1. A detent structure for a hydraulic automatic 
transmission system, comprising: 

a control shaft rotatably supported by a 
fixed part of the automatic transmission sys- 
tem; 

linkage means for transmitting an operat- 
ing movement of a shift lever to an angular 
movement of said control shaft; 

a detent cam plate Integrally attached to 
and radially extending from said control shaft, 
a free end of said detent cam plate being 
provided with a cam profile defining a plurality 
of depressions corresponding to different shift 
positions of said automatic transmission sys- 
tem; 

a detent arm rotatably supported by a 
fixed part of said automatic transmission sys- 
tem and provided with a cam follower for en- 
gaging with said cam profile of said detent 
cam plate; and 

spring means extending across said con- 
trol shaft and said detent arm to urge said cam 
follower towards said cam profile. 

2. A detent structure according to claim 1, 
wherein said spring means consists of a ten- 
sion coil spring. 

3. A detent structure according to claim 1. 
wherein said detent arm is rotatably supported 
by a pin passed through a fixed part of said 
automatic transmission system and a valve 
body attached thereto. 

4. A detent structure according to claim 1, 
wherein said detent arm is rotatably supported 
by a pin passed through two valve bodies 
securely attached to said fixed part of said 
automatic transmission system. 

5. A detent structure according to claim 3. 
wherein said pin rotatably supporting said de- 
tent arm engages with a planar part of an 
otherwise substantially cylindrical valve ele- 
ment slidably received in said valve body. 



4 



EP 0 477 603 A1 




5 



EP 0 477 603 A1 




6 



EP 0 477 603 A1 




7 



European 
Patent Office 



EUROPEAN SEARCH 
REPORT 



Application Number 



EP 91 11 4858 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document 
of 



Relevant 
to claint 



CLASSIFICATION OF THE 
APPUCATION <lnt. CIJS} 



US-A-4 485 689 (E.F.CAMBRIA) 

* abstract; figures 1-3 * 

DE-C-874 992 (DAIMLER BEN2) 
•figures 1-3* 

DE-U-1 854 995 (W.SEEHAFER) 

* figures 5-8 * 



1.2 



1-3 



1.2 



F 16 H63>^8 



TECHNICAL FIELDS 
SEARCHED Ont. Cl^ 



F16 H 

8 60 K 
G05G 



The present search report has been drawn up for all claims 



Place of search 



Berlin 



Date of completion of search 

07 January 92 



GERTIG I. 



CATEGORY OF CrTED DOCUMENTS 
X : particularly relevant If taken alone 
Y : particularly relevant tf combined with another 

document of the same catagory 
A : technological background 
O : non-written disclosure 
P : intermediate document 
T : theory or principle underti^ng the invention 



E : earlier patent document, but published on, or after 

the filing date 
D : document cited in the application 
L : document cited for other reasons 

& : meml^er of the same patent family, corresponding 
document 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ black borders 

□ image cut off at top, bottom or sides 

ed text or drawing 

□ blurred or illegible text or drawing 

□ skewed/slanted images 

□ color or black and white photographs 

zq gl^ay scale documents 
es or marks on original document 
rerencecs) or exhibit(s) submitted are poor quality 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



